Participants in the second group were born with normal hearing and had started to acquire English before they became deaf. Therefore, ASL was their L2 (note that the grammar of ASL differs markedly from English grammar (Klima & Bellugi 1979) ). Mayberry et al., found that the second group largely outperformed the first in ASL. This result shows that experience plays a role because if only maturational factors were at play then the proficiency in ASL should only depend on age of acquisition of ASL and both groups should perform similarly. Moreover, the fact that those who learned an L1 early in life performed better than those who were deprived from any input contradicts Penfield's idea that exposure to the L1 "fixes" neural connections. On the contrary, learning and using a language in the first years of life maintains the capacity to acquire a new language. This observation corroborates the "exercise hypothesis" according to which the language learning capacity decreases when it is not used (Bever 1981) .
The studies on the effect of age on the acquisition of an L1 demonstrate that deprivation has rapid detrimental effects on the capacity to learn a language. As deprivation is the usual test applied to assess critical periods in animals, it appears undeniable that there is a critical period for L1 acquisition in humans. The brain must be exposed to language to develop 'normally'. One possible explanation is that in the absence of linguistic stimulation, the brain areas that normally subserve language processing may be recruited for other functions. This interpretation is supported by data from Lee, Lee, Oh, Kim, Kim, Chung, Lee & Kim (2001) showing that the benefits of cochlear implantation are inversely related to the amount of metabolism in the temporal lobes. In other words, deaf people who have an abnormally low metabolism in the temporal region profit more from implants than the deaf people who have higher metabolism, presumably because in the latter case, these areas are recruited for extralinguistic functions. However, more data is needed to confirm this interpretation.
Considering the detrimental effect of delays in learning an L1 as the result of deprivation is a hypothesis remote from the ideas expressed in Penfield's and Pinker's quotations above. Indeed, they propose that it becomes more difficult to learn a language with age, either because learning the L1 has "fixed" the neural connections (Penfield) or because the language learning systems are disposed of when the L1(s) is/are acquired (Pinker). To accommodate the effects described above, it would at least be necessary to modify Pinker's proposal by adding that the language learning system can also disappear when it is not stimulated, that is, in the absence of linguistic input.
How does the CPH fare in the more common situation where people have not been deprived of language exposure in early childhood, but have learned an L2 later? The effect of age of acquisition of an L2 is the focus of a huge literature which cannot be reviewed here (see Birdsong 1999a; Singleton & Lengyel 1995; Strange 1995) . In brief, the effect of age of acquisition (AoA) To my knowledge, data on the effect of age on L1 acquisition are too scarce to know the precise shape of the age effect. Yet, the study by Mayberry et al. (2001) suggests that the effect of delay on L1 acquisition is much greater than for L2 acquisition. That is, the effect of deprivation on language learning seems much more devastating than the effect of having been exposed to an L1. Therefore, I
believe it is likely that the effect of age of acquisition for an L2 is due to a different mechanism.
One possible explanation appeals to maturational factors that engender a progressive "loss of neural plasticity" in the brain (whether or not such a phenomenon would be specific to language networks is debatable). Another type of explanation postulates that it is the process of learning the 1 Of course, if one finds individuals who obtain nativelike scores on a range of linguistic or psycholinguistics tests, this does not imply that they perform like monolinguals in every respect. Thus, it is impossible to provide definite proof that a given bilingual subject has reached nativelike proficiency in his L2.
L1 itself that stabilises neural connections. The more advanced the learning of the L1, the less the language networks can be modified by exposure to L2. Note that the two hypotheses are not incompatible: both mechanisms could be at play during development. For example, the proactive interference mechanism could be responsible for the slope of the age function observed in the first ten years of life, while the maturational constraints could play a role in the older age range.
As an instance of interference of L1 on L2 acquisition, consider the SpanishCatalan bilinguals described in Pallier, Bosch & SebastianGallés (1997) Disentangling maturational and interference accounts is not an easy task. Yet, it seems to us that while the maturational hypothesis entails the irreversibility of changes, interference theories need not make this prediction. That is, contrary to Penfield's assertion, the modifications engendered by the learning processes could be reversible. This leads to the interesting prediction that the acquisition of an L2 might be facilitated if L1 ceased to be used.
What happens when someone learns an L2 after having stopped using L1? International adoption provides an opportunity to address this question. A few years ago we contacted organisations in charge of adoption in France and recruited a small sample of young adults who had been adopted by Frenchspeaking families in their childhood. They were all born in Korea and came to France when they were between 3 and 10 years old. All of them claim to have completely forgotten Korean (though some had memories from their life in Korea.) This is seemingly a very general phenomenon among internationally adopted children (Maury 1995 (Maury , 1999 . French had become the main language of our group of adoptees and they speak it fluently without any detectable accent. We will briefly review here some of the experiments performed on those Our first three behavioural experiments were designed to assess the adoptees' residual 2 In the title of the paper (Pallier, Bosch & SebastianGallés 1997) we used the expression "lack of behavioral plasticity" to describe this failure to acquire a new phonemic contrast. This is because we deemed it unlikely that this limitation was due to a lack of neural plasticity in the auditory cortex of the Spanish children. In the conclusion of the paper, we questioned whether such an effect was irreversible or not.
knowledge of the Korean language. Their performances were compared with that of a control group of nativeFrench speakers who had never been exposed to Korean, nor to any other Asian language (Pallier et al. 2003) . The Korean sentence identification experiment involved recognising sentences in Korean among recordings in different languages. In the word recognition experiment, participants heard two Korean words and had to select the one which was the translation of a given French word.
Lastly, in the speech segment detection experiment, the task was to decide if specific speech fragments were present in sentences in various languages, including Korean. The results show similar patterns of performance for the adoptees and for the control group of native French speakers (see Figure 3) , providing a first validation of the adoptees' claim that they had forgotten their L1. /Insert figure 3 about here/ While the participants performed the speech segment detection task, their brain activity was monitored using functional magnetic resonance imaging (fMRI), a technique that allows to detect changes in patterns of brain activity when the participants process the stimuli. The individual analyses of fMRI data showed no detectable difference in brain activity when comparing the cerebral responses to Korean sentences versus Japanese or Polish sentences, two languages to which the adoptees had never been exposed. Thus, brain imaging data and behavioural data converge on the conclusion that years of exposure to a language in childhood are not sufficient to maintain a solid knowledge of this language.
This result can be interpreted in two different ways. First, the Korean language may have been "erased" from the brain of the adoptees. This would constitute strong evidence against versions of the CPH that state that some "neural connections" become fixed in the early years of life, as a result of learning and/or because of maturational factors. Such theories predict that the adoptees (at least those who arrived at older ages) should have displayed some sensitivity to Korean. The metaphor of the imprinted clay tablet used by Penfield therefore has to be rejected. It must be noted, however, that as the adoptees from our studies arrived in France before the age of ten, we cannot exclude the possibility that irreversible changes occur after 10 years of age. Valerie Ventureyra, we ran a series of behavioural experiments to test more thoroughly the remnants 3 It would be desirable to know what happens when someone switches to a new language at an age above 10. Studies of language attrition in adults seem to indicate that they show much less attrition than children. Thus, it is possible that plots of language attrition as a function of age show a non linearity around puberty.
